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DEPARTMENT OF HEALTH AND HUMAN SERVICES
CENTERS FOR DISEASE CONTROL AND PREVENTION

ADVISORY COMMITTEE ON
CHILDHOOD LEAD POISONING PREVENTION
October 14-15, 2003
Atlanta, Georgia

Minutes of the Meeting

The Department of Health and Human Services (HHS) and the Centers for Disease
Control and Prevention (CDC) convened a meeting of the Advisory Committee on
Childhood Lead Poisoning Prevention (ACCLPP). The proceedings were held on
October 14-15, 2003 at the Embassy Suites at Olympic Centennial Park Hotel in
Atlanta, Georgia.

Dr. Carla Campbell, the ACCLPP Chair, called the meeting to order at 8:44 a.m. on
October 14, 2003. She welcomed the attendees to the proceedings and particularly
recognized the diligent efforts and valuable contributions of five ACCLPP members
whose terms have expired: Ms. Cushing Dolbeare, Ms. Anne Guthrie-Wengrovitz, Dr.
Birt Harvey, Ms. Amy Murphy and Dr. Michael Shannon. Dr. Campbell opened the floor
for introductions; the following individuals were present to contribute to the discussion.

ACCLPP Members Dr. Kimberly Thompson

Or. Carla Campbeli, Chair

Dr. William Banner, Jr. Designated Federal Official
Dr. Helen Binns Dr. Mary Jean Brown,

Dr. Walter Handy, Jr. Executive Secretary

Dr. Jessica Leighton

Dr. Tracey Lynn Ex-OfficiolLiaison Members
Dr. Sergio Piomelli Mr. Matt Ammon (HUD)

Dr. Catherine Slota-Varma Mr. Byron Bailey (HRSA)

Dr. Kevin Stephens, Sr. Mr. Steve Hays (AIHA)
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Dr. Ezatollah Keyvan (CSTE)
Ms. Patricia McLaine (NCHH)
Mr. Ronald Morony (EPA)

Dr. Patricia Nolan (APHA)

Dr. Routt Reigart || (AAP)

Dr. George Rodgers (AAPC)

Dr. Walter Rogan (NIH)

Mr. Robert Roscoe (NIOSH)

CDC Representatives
Dr. Henry Falk, NCEH/ATSDR Director
Ms. Crystal Gresham
Ms. Janet Henry

Dr. David Homa

Mr. Jeff Jarrett

Ms. Helen Kuykendall
Dr. Tom Matte

Ms. Susan McClure
Dr. Patrick Meehan

Dr. Pamela Meyer

Mr. Timothy Morta
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National Center for Environmental Health (NCEH).
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Activiti

Ms. Cathy Ramadei
Ms. Kathy Skipper

Presenters and Guests
Dr. Craig Boreiko (International Lead
Zinc Research Organization, Inc.)
Estelina Dallett, Esq. (Dickstein,
Shapiro, Morin & Oshinsky)
Reuben Koolyk, Esg. (Arnold & Porter)
Ms. Mary Ellen O’Connell
(National Academy of Sciences)
Jane Luxton, Esq. (King & Spalding)
Mr. Don Ryan
(Alliance for Healthy Homes)
Mr. Russell Riggs
(National Association of Realtors)
Dr. lan von Lindern (TerraGraphics
Environmental Engineering)
Dr. Michael Weitzman
(University of Rochester)
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Dr. Patrick Meehan was recently

appointed as the Deputy Director for Program of NCEH/Agency for Toxic Substances
and Disease Registry (ATSDR). He provided a status report of the newly consolidated
agency. This action was taken because NCEH and ATSDR were two separate HHS
agencies that conducted similar and often overlapping environmental public health
activities at state and local levels. The consolidation will result in one federal
environmental public health agency that is more streamlined, effective and efficient.
However, the agencies’ programmatic functions have not been merged and names
have not been changed at this point. Only Congress has the authority to remove legal
restrictions to take these actions.

On the one hand, NCEH has a broad mandate that covers all aspects of environmental
public health. On the other hand, ATSDR is authorized and funded by the Superfund
legislation with a Congressional mandate that is limited to conducting Superfund
activities. To overcome legal barriers in the short term, the NCEH and ATSDR Offices
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of the Directors and administrative functions were formally integrated in August 2003.
Dr. Henry Falk was appointed as the NCEH/ATSDR Director; Mr. Robert Delaney and
Mr. Peter McCumiskey were appointed as the Deputy Director for Management for
NCEH and ATSDR, respectively.

In addition to merging leadership and administrative functions, other changes will also
be implemented to consolidate the agencies. The transition team is represented by
staff from both agencies to ensure that the NCEH/ATSDR Office of the Director is
organized and structured in the most efficient manner. Many of the ~250 positions in
the NCEH and ATSDR Offices of the Directors will be reassigned to program areas
within divisions. Financial, personnel, information systems, global health and other
infrastructures will be consolidated into single offices. The Futures Initiative will be
replicated in the consolidated NCEH/ATSDR agency.

The Futures Initiative is a major strategic planning activity currently underway
throughout CDC to develop innovative concepts and approaches in the areas of global
health, research, systems and customers. Strategies created for these four domains
will be used to guide CDC's decision-making process over the next few years. Overall,
the NCEH/ ATSDR consolidated agency must demonstrate success in integrating two
Offices of the Directors, streamlining administrative functions and effectively
collaborating while maintaining separate mandates and appropriations. This
accomplishment will generate strong political will for Congress to examine the
Superfund law and completely merge NCEH and ATSDR in the future.

Dr. Meehan was pleased to report that the HHS Secretary and CDC Director/ATSDR
Administrator fully support the consolidation. Most notably, NCEH and ATSDR have
already built a solid track record in successfully completing joint projects. With respect
to ACCLPP, the consolidated agency will not significantly impact the NCEH Childhood
Lead Poisoning Prevention Program because the activity has a separate line item of
~$40 million. The consolidation will also have no effect on the three NCEH divisions
and four ATSDR divisions.

Lead Poisoning Prevention Branch (LPPB). Dr. Mary Jean Brown is the new ACCLPP
Executive Secretary. Her status report covered the following areas. First, the case
management document developed by ACCLPP was published and is currently being
evaluated. For the pre-evaluation, state and local partners are attending training
sessions to describe the impact of the case management document and training
sessions on local practices. For the post-evaluation, training session attendees will be
contacted three to six months after participation to determine whether changes in
behavior persisted due to the case management document and training sessions.
Feedback about the training sessions has been overwhelmingly positive to date. LPPB
expects to update ACCLPP on the evaluation outcomes during the next meeting.
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Second, LPPB forwarded ACCLPP’s strategy for targeted screening of Medicaid
children to the Center for Medicare and Medicaid Services (CMS) for review and
comment. CMS has not yet returned the revised document to LPPB,; the strategy will be
submitted to the HHS Secretary after the CDC clearance process is complete.
ACCLPP focused on this issue in response to findings by the Government Accounting
Office. The data showed that <60% of children enrolled in Medicaid were screened for
blood lead levels (BLLs). However, >83% of children with BLLs >20 ug/dL are enrolled
in Medicaid. Third, “Surveillance for Elevated Blood Lead Levels (EBLLs) Among
Children in the United States from 1997-2001" was published in the Morbidity and
Mortality Weekly Report (MMWR). The report represents a monumental effort and is an
essential step in LPPB's ability to target resources to areas most in need and evaluate
progress.

The surveillance report reflects blood lead tests reported to LPPB only; all children who
were tested from 1997-2001 are not captured. Nevertheless, LPPB believes the states
reporting data represent 90%-95% of the child population in the United States. Over
this time period, the surveillance report shows that the population of children 1-5 years
of age increased from 20 million to 22 million; the number of BLL tests reported to LPPB
increased from 1.7 million to 2.5 million; and the number of children confirmed with
EBLLs in all categories decreased from 130,000 to 75,000. LPPB will continue to focus
on this issue. CDC's new electronic reporting system will improve data reporting and
strengthen LPPB’s capacity to develop and distribute surveillance reports of BLL tests
on a more routine basis.

Fourth, LPPB funded 42 new cooperative agreements in July 2003 for childhood lead
poisoning prevention programs (CLPPPs) at state and local levels. The program
announcement required applicants to demonstrate capacity in several areas: identify
and provide services for children who are lead poisoned or at high risk for lead
poisoning; refocus some activities to primary prevention; develop childhood lead
poisoning elimination plans; create approaches to evaluate childhood lead poisoning
activities throughout the jurisdiction; and establish strategic partnerships with agencies
to promote lead hazard reduction. LPPB has already met with nine grantees to ensure
that strong collaborations are developed with local and state partners in housing,
banking and finance, pediatrics and public health to advance elimination plans.

LPPB has also asked grantees to consider mechanisms to address lead exposure in
pregnant women from a variety of sources, such as renovation, occupation, traditional
medicine and ceramics. In addition to states, Chicago, Los Angeles, New York City,
Detroit, Philadelphia and Washington, DC were funded as well. Applicants were
selected based on need and expertise. Dr. Brown concluded her update by
emphasizing for the record LPPB’s deep appreciation to the five ACCLPP members
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whose terms have expired. Plaques will be distributed to Ms. Dolbeare, Ms. Guthrie-
Wengrovitz, Dr. Harvey, Ms. Murphy and Dr. Shannon. ACCLPP applauded the
dedicated service of the former members to the nation’s children and their commitment
to preventing childhood lead poisoning.

ACCLPP was extremely pleased that LPPB has established a process to collect
surveillance data of EBLLs on a more consistent basis. The system is an excellent first
step, but several suggestions were made to improve future surveillance reports. Dr.
Campbell and Ms. McLaine encouraged LPPB to distinguish between states with
universal and targeted screening and also to focus on screening of children 1-2 years of
age. Dr. Banner stressed the need to focus on children on the “tail” of the distribution of
BLLs because those children are disproportionately affected. He also urged NCEH/
ATSDR to encourage CLPPPs to collaborate with poison control centers. Dr. Rodgers
raised the possibility of making the surveillance database of EBLLs available to the
public.

Dr. Brown and Dr. Pamela Meyer of LPPB followed up on ACCLPP’s comments. The
surveillance report of EBLLs serves as a baseline in collecting and analyzing data and
strategically using the information to evaluate and target programs. LPPB received
requests from Congress to produce the initial document, but future surveillance reports
will present more sophisticated analyses and there should be more complete and
comparable data. Significant progress has already been made since the surveillance
data were collected in 2001. Most notably, many more states are now reporting all BLL
tests instead of EBLL tests only.

However, the surveillance report of EBLLs should not be viewed as a state-based
replication of the National Health And Nutrition Examination Surveys (NHANES).
NHANES is still the best tool to analyze children’s BLLs at the national level. LPPB will
attempt to develop a surveillance database of EBLLs for public use in the future, but
CDC is developing a data release policy and eventually would like to create a public use
database. LPPB is already making efforts to ensure that NCEH/ATSDR explores
partnerships between CLPPPs and poison control centers.
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pdate by the Primary Prevention Workgroup (PPW)

Ms. Patricia McLaine, the PPW Chair, conveyed that most programs have been
interested in primary prevention for several years and have incorporated many elements
of primary prevention in local activities. Because the only effective treatment of EBLLs
is prevention, ACCLPP established a workgroup to develop a primary prevention
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framework. This tool will be used to assist in achieving the national goal to eliminate
childhood lead poisoning by 2010. During the March 2003 meeting, ACCLPP
conditionally approved the primary prevention document pending refinement by a
professional editor and final approval by the full membership.

ACCLPP agreed that the primary prevention document would be a stand-alone report
primarily focused on housing and targeted to CLPPPs, state and local health
departments, and partner organizations. The document may serve as a companion
report to CDC’s 1997 screening guidelines. During previous meetings, ACCLPP made
several recommendations to PPW to strengthen the document. The term “primary
prevention” should be included and the target audience should be identified at the
beginning of the document. The references should be improved and a glossary of
terms should be prepared. An appendix with a list of resources and links to other
sources should be added.

Comments made by Dr. David Jacobs of the U.S. Department of Housing and Urban
Development (HUD) should be incorporated in the preface. “Lead-safe” should be
clearly defined and the scope and breadth of the role of CLPPPs should be
characterized. PPW held a meeting on March 19, 2003 and took several actions to
address ACCLPP's recommendations. The document was thoroughly reviewed and
edited by CDC and Mr. Ellis Goldman of HUD. PPW dedicated the document to Mr.
Goldman who recently passed away. A glossary and appendix were developed with
URLSs, links to other resources, and contact information for public and private agencies.
Comments made by Dr. Jacobs during the March 2003 meeting were transcribed
verbatim and included in the document.

Lead-safe was clearly defined as “units that were treated and cleared at a point in time.”
“Initiate,” “catalyze,” “orchestrate,” “coordinate,” “collaborate,” “participate” and similar
terms were incorporated throughout the document to clarify the role of CLPPPS.
CLPPPS are expected to provide public health leadership in primary prevention, but the
programs will not always play a leading role in this effort. The references were
improved and will be reviewed again before the document is finalized. The revised
document was distributed for review and comment to PPW members and CLPPPs in
California, Minnesota, North Carolina, Ohio, Oregon and Philadelphia.

Overall, the CLPPPs found the document to be very well written and extremely useful in
advancing toward primary prevention of childhood lead poisoning. However, several
CLPPPS recommended that concrete examples of primary prevention strategies be
included in the document; additional program guidance be provided; and funding be
increased at state and local levels. Comments submitted by PPW members have been
incorporated and the document is nearly finished at this point. After ACCLPP takes a
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vote, PPW will include additional comments submitted by members and review the
revised document with the ACCLPP Chair and LPPB staff.

The document will then be submitted for CDC clearance, review and approval of final
changes. PPW will finalize the distribution strategy for the document, but a tentative
plan has already been developed. The document will be immediately posted online
after the CDC clearance process is complete. Approximately 5,000 copies will be
initially printed and mailed to CLPPPs, state and local health departments, lead
programs funded by HUD and the U.S. Environmental Protection Agency (EPA), and
HUD and EPA regional offices. Information about the primary prevention document will
also be circulated by e-mail to raise awareness and secure media coverage in the
American Journal of Public Health and similar publications.

ACCLPP made several suggestions to strengthen the primary prevention document.

. Hold a press conference to publicize the document and strongly
encourage legislators to allocate funding for primary prevention.

. Highlight research opportunities for primary prevention.

. Emphasize the need for programs to collect economic data on primary

prevention costs and cost savings.

. Make efforts to further clarify the roles of CLPPPs and health departments
in primary prevention. For example, recommend that an interagency
workgroup be established with leaders to designate responsibilities.

. Replace “preventing lead poisoning” with “preventing lead exposure” in the
title.
. Explicitly state that secondary prevention is important; other lead sources

should be investigated for an individual child; and population-based
changes need to occur based on local conditions.

. List examples of best practices that could be formatted into a “childhood
lead poisoning prevention handout” and distributed to expectant mothers
at prenatal classes.

. Encourage CLPPPs to collaborate with non-traditional partners in the
primary prevention effort. For example, testing agencies could incorporate
language about lead poisoning into licensing examinations, certification
tests or continuing medical education courses for contractors, physicians
or medical students. Retail outlets could distribute information to
consumers about lead-based paint and other hazards in the home.

. Add data about primary prevention cost savings to obtain support from
legislators.
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Expanding the focus to include lead hazards not related to housing was discussed, but
it was agreed that primary prevention through housing was to remain the primary focus
of this document.

Dr. Lynn and several other members did not receive a copy of the primary prevention
document prior to the meeting and were unable to provide PPW with meaningful input.
ACCLPP agreed to table its vote until the following day to give the members time to
review the document overnight. References for the document and the list of unsafe
work practices would be distributed for the members to review as well. ACCLPP also
agreed that the primary prevention document should maintain its focus on housing;
workgroups will be established in the future to address other sources of lead exposure.

Ms. MclLaine confirmed that efforts are underway to address many of ACCLPP's
suggestions. For example, the Alliance for Healthy Homes is currently conducting a
project that contains several innovative strategies and concrete examples of primary
prevention. Retail outlets throughout the country will soon begin putting labels on paint
cans and distributing pamphlets about lead-based paint to consumers. Several lead
programs have already established partnerships with local hardware stores and home
improvement chains. Ms. MclLaine also acknowledged that many of ACCLPP’s
recommendations were made at previous meetings and are captured in the current
version of the document. During the overnight review, she encouraged the members to
ensure that PPW fully and appropriately addressed these issues.

Dr. Campbell announced that in May 2003, she met with the Federal Interagency Lead-
Based Paint Task Force and summarized the primary prevention document. ACCLPP
will distribute the final document to members of this group and request assistance in
advancing the primary prevention effort. Dr. Brown urged ACCLPP to feel free to take a
vote on the following day because the CDC clearance process Wwill not substantially
change the document. However, ACCLPP will be notified if CDC proposes major
revisions.
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Update by the Workgroup. Dr. Michael Weitzman is a former ACCLPP member and the
Workgroup Chair. The other workgroup members are Drs. David Bellinger, Carla
Campbell, Birt Harvey, Betsy Lozoff, Patrick Parsons, David Savitz, Joel Schwartz and
Kimberly Thompson. Drs. David Homa and Tom Matte of CDC provide the workgroup
with extensive technical support. The members represent expertise in pediatrics,
neuropsychological assessment, lead and non-lead environmental epidemiology,
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biostatistics, quantitative risk assessment and laboratory science. ACCLPP established
the workgroup in March 2002 with the following charge. The members were asked to
review existing evidence for adverse effects of lead exposure and toxicity on children at
levels below those currently defined as “elevated” by CDC or at levels <10 ug/dL. The
draft document of the workgroup’s findings was distributed to ACCLPP prior to the
meeting.

Dr. Weitzman reviewed the charge to the workgroup and its approach in responding to
the charge. The charge to the workgroup was to review the existing evidence for
adverse effects of lead exposure and toxicity on children at very low BLLs and to focus
on effects at BLLs of 10 pg/dL and below. To fulfill the charge, the workgroup set out to
answer two questions: whether available evidence supports negative associations
between children's BLLs and health in the range of <10 pg/dL and whether observed
associations are likely to represent a causal effect of lead on health.

Dr. Weitzman then summarized the background section of the workgroup report, which
discusses the context within which this review was conducted. No threshold has been
identified to date for harmful effects of lead. A meta-analysis of cross-sectional studies
conducted by the World Health Organization (WHO) shows several wide confidence
intervals and a decrement of 2.5 IQ points when a BLL increases from 10 pg/dL to 20
Hg/dL. Prospective cohort studies that examined the association between change in 1Q
and a BLL increase from 10 pg/dL to 20 ug/dL showed similar results as the WHO
findings. At the same time that health effects have been identified at lower BLLs,
population BLLs have fallen. The most recent estimates show that the median BLL for
children <6 years of age in the United States is ~2.2 pg/dL and 2.2% of children have
BLLs >10 pg/dL.

Despite the decrease in mean BLL and the percentage of children with BLLs >10 Mg/dL,
large social and geographic disparities still persist. In addition, the typical body burden
of lead today is estimated to be two orders of magnitude above estimated pre-industrial
levels. To assess whether associations between BLLs and health in the range of <10
ug/dL are likely to represent causal relationships, the workgroup considered criteria
conventionally used by epidemiologists for this purpose, which are stated in a 1964
Surgeon General's report on smoking and health. These criteria include consistency of
findings across epidemiologic studies; strength of the association defined by relative risk
or odd ratio; a temporal relationship; and coherence of the biological plausibility and
mechanism of action.

Dr. Weitzman noted that ACCLPP rather than the workgroup will determine the impact
the findings will have on policy and practice. Thus, policy issues ACCLPP might
consider, but which were not considered by the workgroup, include the feasibility of
measuring and classifying BLLs in categories <10 pg/dL in the laboratory; the
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availability of effective interventions for BLLs <10 pg/dL; the advantages and
disadvantages of lowering the BLL threshold below 10 pg/dL; the impact of diverting
resources currently targeted to children with BLLs >10 pg/dL; and policy options at both
individual and population levels.

The workgroup also established criteria to define and include “relevant studies” in the
review of evidence. Studies were required to be published in English and measure
BLLs with graphite furnace atomic absorption spectrometry (GFAAS) or anodic stripping
voltametry. Studies that assessed |Q or general cognitive index (GCI) as an outcome
had to analyze the association between children's BLLs and IQ or GCI and were
included whether or not analyses specific to BLLs <10 ug/dL were conducted. Studies
that did not evaluate IQ or GCI as an outcome had to analyze the association between
children's BLL <10 pg/dL and another health outcome. The workgroup also accepted
studies with a formal or informal assessment using non-linear modeling; linear modeling
of >95% of children with BLLs <10 pg/dL; a statistical comparison of >2 subgroups with
BLLs <10 pg/dL; or a graphical display of results permitting visual assessment of the
relationship between outcome and BLLs in the range of <10 pg/dL.

Dr. Weitzman then noted that few studies had conducted analyses specific to BLLs <10
pg/dL and health. The workgroup decided studies in which 1Q or GCI was the outcome
would be included even if they did not include such directly relevant analyses. This
approach was taken to determine whether slopes of the BLL-IQ relation became more
horizontal as the mean BLL of 10 pg/dL was approached. This finding would suggest a
no observed effect level. If slopes did not tend to diminish with mean BLLs approaching
10 ug/dL and below or became steeper, a continuation of the BLL-IQ association at
lower BLLs would be supported.

ATSDR’s 1999 toxicological profile for lead served as the workgroup'’s initial data source
to identify references. Several online searches of data collected from 1990-2003 were
also conducted to supplement and update original references. Structured abstracts
obtained from the literature search were reviewed to locate relevant articles. The
workgroup identified 25 epidemiologic papers on IQ or proxy measures involving 16
different populations. Most papers showed an association consistent with an adverse
effect on cognitive function and that adjusting for potential confounders attenuated, but
did not eliminate the association. The exceptions to these results were a Kosovo study
in which adjusted findings were stronger than unadjusted findings and a Cleveland
study in which the association was eliminated at low BLLs with adjustments for social
class and other exposures.

The workgroup examined the relation of study population mean BLL to BLL-IQ slope in

two groups of published analyses: those in which BLL was measured at <24 months of
age and those in which BLL was measured at age 4 years and older. In neither group
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of results did regression slopes tend to diminish as the mean BLL decreased. In two
studies with sufficient power to analyze the relationship between lower BLLs and
cognition among children whose BLLs never exceeded 10 pg/dL, the BLL-IQ slope was
greater than among all children enrolled. The workgroup reviewed research that
evaluated non-neurocognitive outcomes using the Wide Ranging Achievement Test for
math and reading scores; the WISC-R block design and digit span subscales; tapping
speed for sensorimotor function; and visual function. The workgroup also reviewed
studies relating BLLs to growth, pubertal development and dental caries.

Based on its extensive and comprehensive review of the evidence, the workgroup
concluded that both direct and indirect data support a negative association between
children’s health, in particular cognitive function, and BLLs in the range of <10 pg/dL.
Dr. Weitzman then reviewed factors the workgroup considered in judging whether the
observed associations are likely to be causal. Low BLLs affect fundamental
biochemical processes in animal and in vitro models unaffected by confounding factors.
Animal research demonstrates effects in experimental studies that are consistent with
those found in humans with BLLs of 10 pg/dL, but primate data on BLLs <10 pg/dL are
limited. The workgroup concluded that effects at BLLs <10 pg/dL are plausible, but a
mechanism of action has not been clearly established, especially that would account for
the steeper slope at low BLLs.

The workgroup considered the impact that the age trend in BLLs, which tend to peak
between 15 months and 3 years of age in most populations and the tendency of BLLs to
correlate within individuals, might have on observed results. The NHANES cross-
sectional studies reviewed involved school-aged children and did not measure BLLs at
the peak point. Therefore, effects associated with BLLs <10 pg/dL may be falsely
attributed to effects due to BLLs >10 pg/dL occurring at an earlier age. However, the
uncertainty with the NHANES study does not apply to the 2003 Bellinger or Canfield
papers. In these two studies, multiple BLLs were obtained at the point in which the
highest BLLs were seen in children. The workgroup concluded that neither the age
trend in BLLs nor errors in BLL measurement can fully explain observed associations
between BLL and adverse health indicators in children.

The workgroup considered what impact methods of neuropsychologic assessment
might have had on study results. The workgroup concluded that because examiners
were blinded to BLLs in neurobehavioral assessments of cohorts in well-documented
studies, biased neuropsychologic assessment is unlikely to explain the observed
results. The workgroup considered whether confounding by unmeasured factors or
factors measured with error might explain the study results. Of particular concern is the
potential for residual confounding by social environment, which is strongly related to 1Q
and lead exposure, but difficult to measure precisely. In addition, some factors, such as
maternal depression, were not measured in any study. The workgroup concluded that

ACCLPP Meeting Minutes Page 11 October 14-15, 2003



some degree of residual confounding cannot be ruled out and, if present, might explain
the troubling finding of the slope of the relationship between effects and BLLs <10 pg/dL
being steeper than at BLLs >10 pg/dL.

The workgroup also considered other potential confounding factors. Most studies the
workgroup reviewed had limited or no gold standard measures of iron deficiency to
determine whether observed associations were due to iron deficiency. However, the
studies that controlled for iron did not weaken the trend between lead and 1Q.
Measures used to analyze the relationship between cognition and prenatal or passive
tobacco exposure were weak in most studies. The dose and critical period when
exposure occurred were not quantified. These limitations add further to the uncertainty
in estimating the impact of BLLs on children’s health.

Another alternative explanation considered by the workgroup is that mouthing behavior
might be a cause of more lead ingestion and a marker for delayed neurodevelopment.
No direct evidence has been collected to date to support the hypothesis. In the Port
Pirie cohort, early measures of cognitive function were not association with later BLL.
The workgroup concluded that other than cognition, sufficient data have not been
collected on any endpoint to make a definitive statement about a causal relationship
between an outcome and BLL. The overall weight of evidence favors an inverse
association between BLLs <10 ug/dL and children’s health, particularly neurocognition.

The workgroup determined that the association between BLLs <10 pg/dL and children’s
cognitive function is more likely than not causal, at least in part. However, limitations,
especially residual confounding by socioeconomic status (SES), cause uncertainties
about the size and shape of effects. Current data do not support labeling children with
BLLs <10 pg/dL as “lead poisoned.” Specific research projects should be undertaken to
address gaps in the evidence base, such as analyses to assess residual confounding
factors in observational studies in different settings; intervention trials to prevent,
diminish or reduce BLLs <10 pg/dL; and animal studies of mechanisms and dose-
response. Dr. Weitzman acknowledged the diligent efforts of Drs. Homa and Matte for
collecting, reviewing and compiling an enormous amount of data.

Dr. Campbell opened the floor for the members to weigh in on the workgroup’s draft
report. She explained that the input will be used to refine the final document; the report
will eventually be distributed as an ACCLPP product. Dr. Piomelli pointed out that the
workgroup relied on the Bellinger and Canfield papers, but these studies use an
unacceptable methodology. For example, a child with a current BLL of 8 ug/dL who had
a BLL of 12 pg/dL two months ago would have the same health effects. As a result, the
exposure would be mis-classified. Moreover, the slope being stronger at <10 pg/dL
rather than at >10 pg/dL is absurd. Dr. Piomelli wholeheartedly agreed with the
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workgroup’s conclusions, but the findings should not be based on problematic data. He
noted that he outlined his concerns in a letter and distributed the document to ACCLPP.

Dr. Banner was surprised that the workgroup included the Kosovo study in its review
because the exposure sources, cultures and ethnic backgrounds of the cohorts were
extremely different. He questioned the workgroup’s approach in calculating power that
is necessary to obtain and control for adequate confounding factors. He cited two
studies for the workgroup to consider while revising the document. The Lozoff study in
Costa Rica should be reviewed to analyze the impact of paternal intelligence and “iron
insufficiency” on children’s outcomes. The Shannon paper published in Clinical
Toxicology should be reviewed to examine pervasive developmental delay and
persistent exposure to lead as a result of mouthing behavior.

Dr. Banner also recommended that one reference in the workgroup report be corrected.
The 2003 Bellinger paper is actually a letter to the editor that was not peer reviewed and
is based on older published data. He noted that some of the workgroup’s findings are
different than the conclusions outlined in the Bellinger manuscript. He advised the
workgroup to clearly explain the inconsistency in the report. Dr. Lynn agreed that
additional research is critically needed on effects at BLLs <10 pg/dL to remove
confounding SES variables. For example, nutritional aspects directly related to brain
development and learning ability were not captured in the Canfield paper.

Dr. Binns advised ACCLPP to focus on next steps in this process. First, a mechanism
should be developed to widely distribute the report in an appropriate venue. Information
on current knowledge as well as uncertainties about effects at BLLs <10 ug/dL is
critically needed by front-line providers. Second, the workgroup will soon finalize the
document and complete its charge. A new workgroup should be established to explore
policy implications that will be used to drive decision-making. Dr. Rodgers questioned
the workgroup’s rationale to not use the term “lead poisoned.”

Dr. Reigart viewed the report as a useful synthesis of complex data that should be
published independent of ACCLPP. He encouraged the members to refrain from
significantly altering the document. The information in the report should be separated
from policy implications to prevent childhood lead poisoning. The document will be
extremely useful to pediatricians who routinely advise parents about environmental
hazards at relatively low levels that may adversely affect children. Ms. McLaine was
pleased that the workgroup report emphasizes the importance of primary prevention
and risk assessment.

Dr. Campbell reiterated the need to perform additional research on effects from BLLs

<10 pg/dL. The number of solid studies on this issue is small and the number of
children in the studies the workgroup reviewed is limited. She raised the possibility of
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duplicating existing studies to more closely examine residual confounding factors and
other research needs identified by the workgroup. Dr. Campbell conveyed that solid
data may provide more certainty about the association between children’s health and
BLLs <10 pg/dL. Dr. Stephens indicated that the cost benefit of lowering BLLs <10
ug/dL is an additional research need. These data would greatly improve the current
medical literature.

Dr. Kevyan inquired whether the workgroup analyzed the original data in an effort to
minimize ambiguity in the studies. Dr. Leighton made suggestions to refine the
workgroup report. A discussion should be included on the magnitude of effects
compared to other potential effects. The difference between individual effects on a child
and population effects should be more strongly emphasized. The conclusions should
be revised to match questions the workgroup attempted to answer on the basis of its
charge. Dr. Campbell directed ACCLPP to submit written comments on the workgroup
report to LPPB. After LPPB receives marked-up drafts from members, the revisions will
be forwarded to the workgroup to review and address. The revised document will be
discussed at the next ACCLPP meeting before being finalized. ACCLPP commended
the workgroup for developing an excellent report.

Drs. Matte and Weitzman responded to several of ACCLPP’s questions and comments.
The workgroup will share and discuss Dr. Piomelli’s letter with other epidemiologists to
address his concerns. The multi-variate models in the studies had adequate power to
detect a statistical association based on home score, maternal IQ and other covariates
measured. However, the workgroup plans to further refine the report to more accurately
balance the uncertainties and conclusions. The members realize that tobacco, iron
status and other residual confounding factors were not adequately measured in the
observational studies. Nevertheless, the workgroup is fairly confident that major
potential variables with an influence on cognitive function and a strong relationship to
lead were identified. The available data did not allow the workgroup to reach definitive
conclusions for ACCLPP to address all policy issues.

ACCLPP will need to describe the cost benefit of lowering BLLs <10 pg/dL because this
issue is beyond the workgroup’s charge. The workgroup was also not directed to
analyze existing data. However, a consortium of investigators that conducted the lead
cohort studies is currently performing a pooled re-analysis of